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Relationship between the articular surface tilt and radiologic laxity of the thumb carpometacarpal joint
Dear Sir, Laxity of the thumb carpometacarpal (CMC) joint is considered one of the causes of osteoarthritis. Bettinger et al. (2001) found that the trapezial tilt (TT) in patients with advanced thumb CMC joint arthritis was significantly greater than in normal patients and in patients with less severe arthritis. Kurosawa et al. (2013) found that the articular tilt of the first metacarpal base and degree of dorsal subluxation of the thumb CMC joint increased with disease severity. However, these investigators evaluated the relationship between the CMC joint articular surface projection and laxity mainly in patients with thumb CMC joint osteoarthritis. The relationship between the articular surface tilt and laxity in non-arthritic thumb CMC joints is unclear. Therefore, we evaluated the relationship between the articular surface projection and thumb CMC joint laxity in people without osteoarthritis.
We evaluated 108 women presenting to our clinic without any thumb CMC joint symptoms. We excluded those with a previous injury, generalized ligament laxity or neuromuscular diseases. Men were excluded as there were too few. The mean age was 57 years (range 32 to 79). Radiographs were used for analysis using the Picture and Archiving Communication System (Infinitt Healthcare Co, Seoul, Korea). The TT was defined as the angle formed by the intersection of a tangent to the middle third of the distal trapezial articular surface and a line parallel to the longitudinal axis of the index metacarpal on the postero-anterior radiograph of the trapezium (Figure 1(a) ). The metacarpal slope (MS) was defined as the angle between the dorsal cortex and the articular surface of the first metacarpal base in a true lateral view of the first metacarpal bone (Figure 1(b) ). The thumb CMC joint stress radiographs was obtained for each patient to assess laxity (Wolf et al., 2009 ). We measured both the radial subluxation and the articular width of the first metacarpal, and calculated the subluxation ratio (SR) as a measure of thumb CMC joint laxity. The SR was calculated as radial subluxation divided by articular width (Figure 1(C) ). We divided the subjects into four subsets according to the TT and MS, and compared the mean SR between the upper and lower quartile groups with an unpaired Student t-test. We also analysed correlation between these radiological parameters.
The mean TT was 38° (standard deviation (SD) 6°; range 22° to 53°) and the mean MS was 82° (SD 4°; range 71° to 90°). The mean SR was 0.27 (SD 0.13; range 0 to 0.57). When the subjects were divided into four subsets according to the TT, there was no significant difference between the mean SR upper and lower quartile groups for TT (P = 0.189). When the subjects were divided into four subsets according to the MS, the mean SR of the upper quartile group (MS ⩾ 85°) was 0.24 (SD 0.14) and that of the lower quartile group (MS < 80°) was 0.32 (SD 0.10). There was a statistically significant difference in the SR between the upper and lower quartile group for the MS (P = 0.013). This result indicated that those with a smaller MS, i.e. a steeper articular slope, are more likely to have radiologic laxity of the thumb CMC joint than those with a greater MS. However, there was no statistically significant correlation between MS and SR in the correlation analysis, although the trend showed a negative correlation (r = -0.154, P = 0.112, Figure 2 ).
In this study, we found that the TT was not associated with radiologic laxity in thumb CMC joints. We suspect that the difference in the TT in the previous studies might be due to changes in load transmission in osteoarthritic joints. A study using micro-computed tomography showed that the trapezial trabecular morphology undergoes pathologic alteration with arthritis (Lee et al., 2013) .
We found a significant difference in the thumb CMC joint laxity between the upper and lower quartile groups of the MS; we do not know the implication of these findings. Furthermore, the correlation analysis between the laxity and the MS did not show a statistical significance. This reflects the existence of multiple factors that may influence the thumb CMC joint laxity. Factors such as ligamentous stability, muscular stability, hormone levels, obesity and occupational factors can affect thumb CMC joint laxity. A longitudinal study that follows-up non-arthritic subjects with Letters to the Editor Short Report Letters 645018J HS0010.1177/1753193416645018Journal of Hand Surgery (European Volume)Short report letters research-article2016 Short report letters The Journal of Hand Surgery (Eur) 41 (9) an unstable thumb CMC joint will be necessary to confirm the significance of thumb metacarpal morphology as a risk factor for thumb CMC joint osteoarthritis.
In conclusion, we found that a steeper articular slope of the first metacarpal base is associated with greater radiologic thumb CMC joint laxity in an asymptomatic Korean female population. We believe that a steeper slope of the articular surface of the first metacarpal base may be a risk factor for thumb CMC joint osteoarthritis. 
